Real time monitoring of acylations during solid phase peptide synthesis: a method based on electrochemical detection.
Monitoring of acylation reactions during solid phase peptide synthesis is important to ensure high coupling yields in all steps of the synthesis. We describe in this paper a simple and reliable method for monitoring the time course of the acylation steps as well as the washing and deprotection steps during computer-controlled solid phase peptide synthesis. The method is based on the continuous measurement of electrical conductivity in the reaction vessel. It is shown that there is a close correspondence between the degree of acylation (as determined from the amount of 9-fluorenylmethoxycarbonyl- (Fmoc) groups released during deprotection) and the conductivity profile obtained during coupling of the amino acids to the growing peptide chain. The measurements are fed back to the computer providing data for software control of the duration of the acylation, deprotection and washing steps. The method is demonstrated with pentafluorophenol esters, but is equally applicable to dihydroxybenzotriazole esters and symmetric anhydrides using the Fmoc-polyamide strategy in a continuous flow set-up with dimethylformamide (DMF) as the general solvent.